







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Medicine]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature medicine

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 14 September 2015



                    Disruption of KMT2D perturbs germinal center B cell development and promotes lymphomagenesis

                    	Jiyuan Zhang1, 
	David Dominguez-Sola1,2,3, 
	Shafinaz Hussein1Â nAff10, 
	Ji-Eun Lee4, 
	Antony B Holmes1, 
	Mukesh Bansal5, 
	Sofija Vlasevska1, 
	Tongwei Mo1, 
	Hongyan Tang1, 
	Katia Basso1,6, 
	Kai Ge4, 
	Riccardo Dalla-Favera1,6,7,8,9 & 
	â€¦
	Laura Pasqualucci1,6,9Â 

Show authors

                    

                    
                        
    Nature Medicine

                        volumeÂ 21,Â pages 1190â€“1198 (2015)Cite this article
                    

                    
        
            	
                        13k Accesses

                    
	
                        284 Citations

                    
	
                            5 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	B-cell lymphoma
	Histone post-translational modifications


    


                
    
    

    
    

                
            


        
            Abstract
Mutations in the gene encoding the KMT2D (or MLL2) methyltransferase are highly recurrent and occur early during tumorigenesis in diffuse large B cell lymphoma (DLBCL) and follicular lymphoma (FL). However, the functional consequences of these mutations and their role in lymphomagenesis are unknown. Here we show that FL- and DLBCL-associated KMT2D mutations impair KMT2D enzymatic activity, leading to diminished global H3K4 methylation in germinal-center (GC) B cells and DLBCL cells. Conditional deletion of Kmt2d early during B cell development, but not after initiation of the GC reaction, results in an increase in GC B cells and enhances B cell proliferation in mice. Moreover, genetic ablation of Kmt2d in mice overexpressing Bcl2 increases the incidence of GC-derived lymphomas resembling human tumors. These findings suggest that KMT2D acts as a tumor suppressor gene whose early loss facilitates lymphomagenesis by remodeling the epigenetic landscape of the cancer precursor cells. Eradication of KMT2D-deficient cells may thus represent a rational therapeutic approach for targeting early tumorigenic events.
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                    Figure 1: Genetic and epigenetic inactivation of KMT2D in DLBCL.[image: ]


Figure 2: KMT2D mutations are associated with defective methyltransferase activity and diminished H3K4 methylation.[image: ]


Figure 3: Deletion of Kmt2d early in B cell development leads to increased GC formation.[image: ]


Figure 4: Kmt2d deletion induces differentiation stageâ€“dependent transcriptional changes in GC B cells.[image: ]


Figure 5: Kmt2dfl/fl CD19-Cre B cells exhibit proliferative advantage.[image: ]


Figure 6: Deletion of Kmt2d in the GC cooperates with Bcl2 deregulation to promote lymphomagenesis.[image: ]
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